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IS:2808- 1964 

Indian Standard 

METHOD FOR COMPUTATION OF 
CAPACITY TABLES FOR PRESSURIZED 

STORAGE TANKS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institu- 
tion on 24 April 1964, after the draft finalized by the Petroleum Measure- 
ments Sectional Committee had been approved by the Chemical Division 
Council. 

9.2 The problem of accurate measurement of bulk quantities of liquid 
petroleum products is not a simple one. Its solution involves accurate 
engineering and mathematical work, the skill of the experienced oil gaugek, 
and the use of carefully standardized and calibrated equipment. Accuracy 
in measurement is essential in the sale, purchase and handling of oil. 
It not only obviates possible disputes between buyer and seller, but also 
provides the only reliable means of maintaining adequate control over 
storage and distribution losses. 

0.3 The measurement of bulk quantities of liquid petroleum products 
involves various processes such as calibration and computation of capa- 
city tables of tanks, gauging of tanks, temperature measurement of oils, 
and calculation of bulk quantities of oils in tanks. The need for accurate 
calibration of tanks cannot, therefore, be overemphasized. The object 
of this standard, therefore, is to lay down methods to be adopted uni- 
formly in the country which will enable cpmputation of capacity tables 
for pressurized storage tanks. 

0.4 In the preparation of this standard due consideration had been given 
to the prevailing trade practices in the country and to the’need for inter- 
national co-ordination among standards prevailing in different countries 
of the world in this field. These considerations led the Sectional Com- 
mittee to base this standard on Petroleum Measurement Manual issued 
by the Institute of Petroleum (Ii’), London and standards and other 
publications of the American Society For Testing and Jfaterials (ASTM), 
Philadelphia, USA. 

0.5OThis standard is one of a series of Indian Standards on methods for 
computation of capacity tables for vessels used for bulk storage of liquid 
petroleum and petroleum products. This standard covers methods of 
computation of capacity tables for pressure vessels of the type (a) vertical 
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cylinders, (b) horizontal cylinders, (c) spheres, and (d) plain spheroids and 
noded spheroids, 
0.6 In reporting the result of (a test made in accordance with this stan- 
dard, if the final value, observed or calculated, is to be rounded off, it 
shall be done in accordance with IS: 2-19601. 

1. SCOPE 

1.1 This standard prescribes methods of computation of capacity tables 
for the following types of vessels which are normally used for the bulk 
storage of liquid petroleum and petroleum products under pressure: 

a) Vertical tanks, 
b) Horizontal tanks, 
c) Spherical tanks, and 
d) Spheroidal tanks-plain and noded. 

2. GENERAL 

2.1 The reference point on which the capacity table is based shall be 
clearly stated on each table. 

3. FORM OF TANK TABLES 

3.0 The following are the guiding principles in the construction of tank 
capacity tables. 

3.1 For Vertical Tanks 
3.1.1 For the dished ends, the table should be set for intervals not 

greater than 2 cm. For the cylindrical shell the interval may be kept 
at 5 cm. The fractional dips in the dished ends may be computed by 
interpolating the two readings between which the dip point lies. 

3.1.2 For the butt-welded cylindrical shell, a proportional parts table 
calculated on the average content of the shell per unit depth may be 
used for estimating the intermediate fractional dips. 

3.1.3 For lap-welded shells, the proportional parts table should be set 
for every course. 
3.2 For Horizontal, Spherical and Spheroidal Tanks-The tables 
should be set for intervals not greater than 2 cm. The intermediate frac- 
tional dips are obtained by interpolating the two readings between which 
the dip point lies. 

3.3 Accuracy of the Tables - Unless the storage vessel is very small, 
tables should not be set to show any fractions of litre. 

--- 
*Rules for rounding off numerical values (revised). 
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SECTION I 

4. CORRECTIONS TO BE 
CIRCUMFERENCES 

4.1 Step-Oven 

IS: 2808 - 1964 

STRAPPING METHOD 

APPLIED TO MEASURED 

4.1.1 For each obstruction the excess of the tape measurement spanning 
the obstruction as compared with the step-over interval for the course 
(ring) concerned shall be subtracted from the circumference figure ob- 
tained by strapping, and the result shall be taken as the corrected circum- 
ference free from error due to the displacement of the tape from its proper 
path by the obstructions concerned. 

4.1.2 For all vertical seams for which a step-over correction is detect- 
able, it shall be included. An average step-over correction may be 
determined for each course (ring) and multiplied by the number of seams 
per course (ring) to obtain the total correction to be applied to the mea- 
sured circumference of that course (ring) to compensate for such over- 
laps. 

4.1.3 For single obstructions, only step-over corrections of 2 mm or 
over shall be included. 

4.1.4 By choosing tape courses (rings) in order to avoid appurtenances, 
use of step-overs could be eliminated to a great extent. 

4.2 Plate Thickness -The plate thickness shall be correct to the 
nearest O-1 mm. 

4.3 Temperature Correction -Where the strapping and dipping tap$ 
are calibrated at 2O”C, and the tank table is to be corrected in use with 
the shell at 15°C from each measured circumference shall be subtracted 
0.000 09 of the measured circumference, before the figure is taken into 
further calculation. 

5. CALCULATIONS 

5.1 Horizontal Tanks -Calculate the capacities by the metho& pre- 
scribed in IS: 21&j-1963*. The partial capacities of dished ends may be 
calculated as shown in Appendix A. 

5.2 Vertical Tanks-Calculate the capacities by the method pre- 
scribed in IS: 2008-19617. The method for calculating the partial capa- 
cities of the dished ends is shown in Appendix A. 
-. -. 

*Method for computation of capacity tables for horizontal and tilted oil storage 
tanks. 

tMethod for computation of capacity tables for vertical oil storage tanks. 
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IS:2808 - 1964 

5.3 Spherical Tanks 

5.3.1 If the field measurement of the outside circumference is made 
at a height H above the equator to clear the tops of the columns, the 
outside circumferences at the equator can be calculated by the following 
formula : 

.--~- 
c, = 1/Cf+(2d)* 

where 

C, = outside circumference at the equator, and 
Ch = outside circumference at a height H above the equator. 

5.3.2 The inside circumference is obtained by subtracting 2x1 from 
the outside circumference, where t is the ,veighted average thickness of 
the wall along the tape path. 

5.3.3 The total volume of the sphere is given by the formula: 

J,7 = C,xC,xG 
6x2 

where 

V = total volume of the sphere, 
C, = inside circumference along equator, 
C, = inside circumference through poles, and 
C, = inside circumference through poles but at 90” vertical plane 

of C, plane. 

5.3.4 If the vertical inside height Dm is measured at a distance m 
from the centre line of the sphere, the inside height at the ccntre line is 
given by: 

D = qfL)m2+4m2 
where 

D = vertical height at the centre, and 
Dnt = vertical height at a distance m from the centre. 

5.3.5 The partial volume at each incremental depth is calculated as 
follows : 

If 
V = total volume of sphere, 
G = gauge increment, 
A = half of vertical inside height at centre, 

K 1 =v,(; 3_ 5 2 
4 A I 01 ‘4 ’ 

K=?x 9” 2 2 A’ 0 
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lVf=7, A--H and 

H = gauge height to bottom of increment. 

Then for the bottom increment: 

and for each succeeding increment: 

v,, = v, + MK, 
I7 - V,, + MKs m* - 

and so on. 

The volume of each increment above the bottom increment is MK, 
greater than that of the increment directly below. 

5.3.6 Alternately, tables of coefficients for partial volumes as given 
in IS: 2166-1963+ may be used for calculating the partial volumes. 

5.3.7 The deadwood contributed by nozzles, manholes, etc, can be 
estimated from their physical dimensions. Alternately, knowing the 
weight of the deadwood and density of its material of construction the 
volume occupied by the. obstruction can be estimated. 

5.3.8 The deadwood should be equally distributed over the relevant 
height. 

5.4 Spheroidal Tank (Plain and Noded) 

5.4.1 Two field measurements are obtained from the largest horizontal 
circumference where the shell is tangent to a vertical line and the circum- 
ference at the upper edge of the drip bar. The field measurements are 
divided by 2x to get the average outside radius at each of these locations. 
The inside radius is obtained by subtracting the hotizmtal thickness from 
the outside radius. 

5.4.2 Using fabrication drawings, the horizontal inside radius at the 
mid-point of each of 2 cm increment of depth above the bottom capacity 
line is computed. The inside radii corresponding to the field measure- 
ments in 5.4.1 are also computed from the fabrication drawings. 

5.4.3 All horizontal radii computed in 5.4.2 are adjusted by multiply- 
ing by the inside radius from 5.4.1 and dividing by the corresponding 

*Method for computation of capacity tables for horizontal and tilted off storage 
tanks. 

7 

  
  

 



IS : 2808 - 1964’ 

calculated inside radius from 5.4.2. The ratio of drip bar measurements 
is used to adjust all the readings up to an elevation midway between the 
drip bar and the largest horizontal circumference; the ratio of largest 
horizontal circle measurements is used to adjust the rest of the higher 
increments. 

5.4.4 Using the adjusted radii the volume of each 2 cm increment is 
estimated, assuming that each is a cylinder. 

5.4.5 The necessary deadwood corrections are applied as given in 5.3.7 
and 5.3.8. 

5.4.6 The capacity table is completed by Walling the net incremental 
volumes starting with zero at the bottom capacity line. 

5.4.7 The elevation of the datum plate with relation to the bottom 
capacity line shall be recorded on the capacity table. 

5.4.8 Specimen calculations are given in Appendix B. 

SECTION II LIQUID CALIBRATION 

6. CALCULATIONS 

6.1 Field measurements give capacities against gauge increments. These 
gauge increments may not correspond to the desirable 2 cm increments 
required on the calibration chart. This chart may therefore be prepared 
by interpolating the actual field readings either by graphical or mathe. 
matical methods to obtain the 2 cm incremental readings. 
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.? 

APPENDIX A 
(Clauses 5.1 and ‘5.2) 

USE OF TABLES OF COEFFICIENTS FOR PARTIAL VOLUMES 

A-l. TABLES 
A-l.1 Use Table 1 and Table 2 (see p. 16-23). 

A-1.1.1 Ellipsoidal OY Dished Heads for Horizontal Tanks (s&Fig. 1) - 
Calculate as follows : 

4 
4 
4 

Find H/D ratio; 
Read the corresponding partial volume coefficient from the tables; 
Estimate the total volume of the two heads by the formula 
(x/6)KDS, where K is the ratio of the depth of the head (not including 
the straight flange) to the radius of the tank and D is the diameter 
of the tank; and 

d) Calculate the partial volume corresponding to height H which is 
equal to volume multiplied by partial volume coefficient. 

End View Elevation 

FIG. 1 ELLIPSOIDAL OR DISHED HEADS FOR HORIZONT?\L TANKS 

A-1.1.2 Ellipsoidal OY Dished Heads for Vertical Tanks (see Fig. 2) - 
Calculate as follows: 

a) Find HID ratio which in this case is equal to H,/2D,; 

b) Read the corresponding partial volume coefficient from the table; 
c) Estimate the total volume of the head by the formula $cD~K~, 

where D, is the depth of the head and K, is the ratio of radius 
of the drum to the depth of the head; and 

d) Calculate the partial volume corresponding to height H, which 
is equal to volume multiplied by partial volume coefficient. 
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-I I Hl 
End View Elevation 

FIG. 2 ELLIPSOIDAL OR DISHED HEADS FOR VERTICAL TANKS 

A-1.1.3 Two Hemispherical Heads (.S$here) (see Fig. 3) - The procedure 
for estimating the partial volumes remains the same as in A-1.1.1. The 
total volume of the sphere is given by the formula aD3, where D is the 
diameter of the sphere. 

End View Elevation 

FIG. 3 HEMISPHERICAL HEAD (SPHERE) 

APPENDIX B 

(Clause 5.4.8) 

EXAMPLES FOR CALCULATION 

B-l. CALCULATION FOR A 12-METRE DIAMETER 
SPHERICAL TANK 

B-l.1 Field Report 

Horizontal circumference, C1 = 37.793 m 
Circumference taken in a vertical plane, C, = 37.813 m 
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Circumference taken 90” from C, in a vertical plane, C, = 37.818 m 
Inside vertical height measured one metre off centre line = 11.839 m 
Circumference C, taken above equator, H = 20 cm 
Calibration temperature of the measuring tape = 20°C 

B-l.2 Correction to the Measured Circumferences and Vertical 
Height for the Calibration Temperature of the Tape 

Measured horizontal circumference, C, = 37.793 m 
Correction for calibration temperature of tape = -0.003 m 
Corrected horizontal circumference at 15X, C, = 37.790 m 
Similarly the corrected measurements of other circumferences are: 

C, = 37.813-0.003 = 37,810 m 
C, = 37.818-0.003 = 37,815 m 

The corrected vertical height measured one metre off centre line 
= 11.838 m 

B-l.3 Horizontal Circumference at the Equator, C’, 

c, = dc;+(27rli)e __- .- 
= d(37*790)2+(2 x 3.141 6x 0.2)P 
= 1/m- 
= 37.810 m 

B-l.4 Inside Circumferences 

Plate thickness = 18 mm throughout 
C, = 37.810-2x3.141 6x0.018 = 37.697 m 
C, = 37.810--2x3.141 6x0.018 = 37.697 m 
C, = 37.815-2x3.141 6x0.018 = 37.702 m 

B-l.5 Vertical Centre Line Diameter 
__- 

D = dDme+4ma .._ ___ 
= d(11*838)5+4 
= 4144.138 2 
= 12.005 m 

B- 1.6 Volume of Sphere 

Jl 5xc3xc3 
37.697 x 37.697 x 37.702 

= = 

6x2 6x3.141 6e - 

53 576.947 4 
= 59.217 6 

= 904.747 0 m2 = 904 747 dma 
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B-1.7 ‘Partial Volumes for Incremental 

1 = 904.747 0 m3 = 904 747 dm3 
=5 cm 

Values (5-cm Increments) 

A 
12.005 

2 
- = 6.002 5 m = 600.25 cm 

G 5 A - 600.25 = 0.008 330 

0 A G 2 = 0.000 069 388 9 

0 1 G 3 = 0.000 000 578 0 

3- 0 ; 2 = 2.999931 

K, 
VG G2 =p;? 3_ A 

I 01 
904 747 x 0.008 330x 2.999 931 

= 
4 

= 5 652.276 9 

3 x 904 747 x 0.000 000 578’0 =-- 
2 

= 0.784 4 

B-l.8 Volume of Bottom Increment 

K, 

= 120.05 

VW = 5 652.276 9- [ 120~052;120~05 1 o_784 4 

= 5 652.276 9-5 605.303 8 

= 46~373 1 dma 
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B-l.9 Volume of Each Succeeding Increment 
Vm = Volume of. previous increment+MK, 

INCRE- 

MENTAL 
HEIGHT 

cm 

0 to 5 

:i 
20 

M MK, VOLUME TOTAL 

INCIZ%ENT 
VOLUME 

dms dms 

120.05 

92.598 93.382 

46.973 1 46.973 1 

118.05 119.05 4 8 232.954 140.355 3 9 420.283 187.329 0 3 
117.05 91.814 0 324.768 3 745.051 6 

TOTAL 
VOLUME 

litres 

46.971 8 
187.323 8 
420.271 5 
745.030 7 

ROUNDED 
OFF 

VALUES 
litres 

148: 
420 
74s 

B-1.10 Alternate Method : .Using Tables of Partial Volumes 

Say, for a depth of 15 cm from bottom: 

H 15 _-=Y_ 
D 1 200.5 

= 0.012 494 

From the Tables, K = 0.000 465 56 
Total volume of the sphere = 904 747 dms 

904 747 x 0.000 465 56 
Partial volume for 15 cm level = -----looo~02s - ~~---- = 421 likes 

NOTE - Deadwood has been neglected in all the above calculations 

B-2. CALCULATION FOR A 800 OOO-LITRE 
SPHEROIDAL TANK 

B-2.1 Field Report 
a) Datum plate set at elevation of bottom capacity line 
b) Top of drip bar to bottom capacity line: 

1) 175.1 cm 
2) 175.3 cm 
3) 175.3 cm 
4) 175.5 cm 
Average 175.3 cm 

c) Maximum horizontal circumference = 39.541 cm 
d) Circumference at drip bar = 36.079 cm 
e) Calibration temperature of the measuring tape = 20°C 

B-2.2 Correction to the Measured Circumferences for the Cali- 
bration Temperature of the Tape 

Measured maximum horizontal circumference = 39.541 cm 
Correction for calibration temperature of tape = -OX@4 cm 
Corrected maximum horizontal circumference at 15°C = 39.537 cm 
Similarly, the corrected circumference at drip bar = 36.076 cm 
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B-2.3 Calculations 

Inside radius at maximum circumference = 3qrz-0.018 c 
= 6.272 m 

The horizontal plate thickness = 18 mm 

From the fabrication drawings, inside radius = 6.27 m 
6.272 

Multiplier for adjusting radii in upper portion of tank = 627 

= lNl0319m 

Inside radius at drip bar = 3F_(h orizontal thickness of plate) 

= 5.739 38-0.021 04 

= S-718 34 m 

Horizontal thickness of plate == 4~g~~7~ = 2.104 cm 

where 
445.0 cm = outside radius of vertical curvature 
380.7 cm = horizontal distance from drip bar to centre of 

radius of vertical curvature, and L 
1.8 cm = plate thickness at drip bar. 

From the fabrication drawing, inside radius = 5.707 m 
5.718 34 

Multiplier for adjusting radii in lower portion of the tank = 5 

= I.001 987 

INCRE- h a R 1/R’-;;i L HORIZONTAL 
MENTAL RADIUS 
HEIGEIT dRi-T*+L 

cm cm cm cm cm cm 

0 to 2 1 401.2 443.2 188.32 190.0 378.32 

4 3 399.2 443.2 192.52 190.0 382.52 

6 5 397.2 443.2 196.62 190.0 386.62 

where 

h = vertical distance from centre of segment to bottom capacity line, 
a = vertical distance from centre of segment to centre of radius of vertical 

curvature, 
R = radius of vertical curvature, and 
L = horizontal distance from centre line of tank to centre of radius of 

vertical curvature. 

- __-______~____~ .~___._ _. 
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TABLE3 COEFFWIENTS FORPARTIALVOLUMES OFHORIZONTALCYLINDERS-Cmfd 

HID 0 1 2 3 4 5 8 7 8 9 
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@54 0550875 0.552143 0553413 0.554682 0.555B50 0.557218 0.558486 0.559754 0*561021 &562288 

0.55 @563555 0.564822 0.56608Q 0.567355 0.568622 0569888 0.571154 0.572 418 0.573 684 0.574948 

056 0576212 0577475 0.578739 @580002 0.581264 0.582527 0.583 789 0.585051 0.586315 0.587 574 

0.57 0568835 0~590096 0~591355 0.592 616 0.593875 0.595 134 0.596392 0.597 650 W598908 0.6co166 

0.58 OM1423 OdO2680 0+03937 0605192 0.606447 0607702 0.606956 0.610210 0.611463 0.612717 

0.59 0.613970 0.615222 0.616474 0.617726 0.618976 0.620 226 0.621476 0.622725 0.623974 0625222 

z 
o+O 

0.61 

0.62 

0.63 

0.64 

0.626470 0.627718 0.628964 0.630210 0.631455 0632706 0.633944 0.635189 0.636432 0.637 675 

0~6S8916 Oao160 0.641401 0.642641 0.643881 0.645 121 0.646360 0647596 0.646836 0.650074 

0.651310 0.652545 0.653780 0.655015 0656249 0.657 481 0.658714 0.659946 @661177 O-662407 

0.663637 0.664866 0*666095 0667 322 0668549 066Qi75 0~6iloOl 0.672226 0.673450 0674674 

0.675896 0.677119 0.678340 0.679561 0660781 0~6ul999 WA83217 lk6d4434 0685650 0.686866 

065 0.686062 0.689 295 0~6905lM W691720 0.692932 oa4143 0695354 0.696 562 0697772 0.698979 

0.66 0.700166 0.701392 0.702587 0.703 802 0.705 005 0.706207 O.iO7 409 O+J6610 WiO9609 0.711008 

0.67 0.712 205 0.715 402 0.714599 0,715 783 0.716987 0.718 160 0.719373 0.720563 0721753 0.722 942 

0.68 0.724131 0.725 318 0726605 0.727 6QO 0.728874 W7300%3 O.i31440 0.732 422 0.733603 0.7347d2 

0.69 0.735 961 0737137 0.738313 0.739 468 9.740662 O.iJ;l 835 0743OOu O.i44 17U 0.745 346 0.746517 

0.70 0747685 0.748852 0750017 0.751 181 wi52 345 O.i53 508 W754667 O.i55827 0.756884 0.758141 

0.71 0.759297 0760452 0.761605 @762758 0763999 O.i65 059 0.766 209 0767356 0768502 0.769 648 

0.72 0.770 791 O.i71935 0.773076 0.7i4217 w7i5355 0~776 493 O.iii 6&l 9.776 765 0.779698 0.7ai 030 

0.73 0.782 161 Wi83292 W784420 7.765 547 0.7866i4 0.787 Xl8 0788921 w79Q 043 0791163 07Q22ti 

O.il 0.793 400 0.784 547 0,795 632 O.i!JB 747 0.797 859 O.i98969 OWJlJOi8 tJW1186 0+02291 wJO339li 

  
  

 



O-811088 0.75 odO44QQ odO5600 0.806701 0907 800 O-808896 0809 993 

0.76 0.815 450 0.816537 0.817622 O-818706 0.819788 0eo869 
0.77 0.826 247 O-827318 0~828387 0.829454 08xl5&l ma1584 
0.78 O-886880 0.837 991 0838987 Q8406a7 O+ulm5 O-842133 
O.iQ 0.847 341 0.848378 0*849413 O-850446 0851476 OS352506 

0821947 

0.832647 

D843178 

O-853632 

0812180 0.81a271 W814a61 

lb82aO24 @824100 0-826175 

lwaa708 Ma4707 ON+5834 

0844221 0845363 9-ma93 

0.854557 @855531 Om6603 

0430 0857022 o-858 6a9 0859 655 Q889668 ~861680 ‘0862 690 0-86a698 Oed4704 m657a3 0466790 

0.81 0887710 0%687lm OM9704 9-879696 0871690 0.872679 9.873667 0874653 0875636 9.876618 

0.82 0.877 597 OB78575 0879550 0889523 Q881494 0882462 0@8a428 w8439a ME5354 9-836r!r 

0.0s 0.887272 0.888297 O-889180 @899181 0891080 O-892927 lM92971 Oma918 089485a 0895789 

0.84 0.896 725 0.897657 o-898586 Om9514 Q900440 0401a62 o-992263 rJwa2Ol 0.994116 O-995029 

0.65 0+05939 om6847 ow7754 Om8657 0909557 0910455 Omla59 Q912244 o-9ia ia4 @914091 

0.86 0.914906 0915783 0916663 w917544 0918419 0.919291 O-920159 lM21m5 o-921888 0+33749 

0.87 O-923607 9-924461 

WN 0.88 

Od25a14 0926164 om7069 0+2785a Oea693 9929531 Om9a67 0+31196 

O-932p OMl285s @9aa677 09a4497 0+35a13 Om6128 0936938 w9a7747 Om8551 a9a9a52 

0.69 0+40150 0.940946 O-941738 0+42526 @943312 M44095 0+44874 0945649 0946421 O-947199 

0.90 

O-91 

o-92 

0.93 

O-94 

0.95 

0.96 

OLD7 

0.98 

0.99 

1tlO 

ow7956 0+48717 O-949476 0-9502a2 o-950 ws Q9517a2 0962477 0953218 Q953 957 9.954699 

0.955421 0+X6148 @WI871 lnm75Kl 0956m6 @959019 0959727 ~odo431 O-96111)8 @96839 

0+62522 O-963211 9ma896 Q964577 o-965253 O-965927 OM6595 09672&l 0.967919 CM68576 

0+69m 0969876 @979519 @971158 Om1792 Ow2422 0-978048 0ma669 Mb74285 0.974897 

0.975 504 0~076106 0.976704 0977297 0+77885 0.978467 WI79045 Ow9618 0989187 0960759 

oexl1m9 

0+86583 

0991258 

0.995 227 

lb996 308 

1~OOOlm 

0.981859 046!2 (07 048a948 Q983485 0+84015 M84541 Q985060 o-985 57a 

0+87OEm 0.987568 Q988ma 0488530 0+89001 0.989466 QW9 024 (r999a75 

O-991699 O-992114 0+925m Q9@29aQ Omaa40 0.993733 0994119 @9944@7 

0+95579 0.995923 O-996357 Om6581 O-996896 OM72nO 0997493 0.997777 

0.998555 O-008788 0+99Ow Om9212 0+99409 m99571 Om9721 0999940 

0*986081 E 

0+39831 L 

0994866 

e996948 d 

0.999947 

f 

  
  

 



BUREAU OF INDIAN STANDARDS 

Headquarters; 
Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
Talephones : 331 01 31, 331 13 75 Telegrams : Manaksanrtha 

( Common to all offices) 
Regional Oflces: 
Central : Manak Bhavan, 9 Bahadur Shah Zafar Mrrg, 

NEW DELHI-l 10002 
.Eestorn : 1 /14 C.I.T. Scheme VII AA, V. I. P. Road, 

Maniktola, CALCUTTA 700054 
Northern : SC0 445-446, Sector 35-C, 

CHANDIGARH 160036 

Telephones 

I 
331 01 31 
3311375 

36 24 99 

Southern : C. I. 1. Campus, MADRAS 600113 

twestern : Manakrlaya, EQ MIDC, Marol, Andheri (East), 
BOMBAY 490093 

Branch Oflces: 
‘Pushpak’ Nurmohamed Shaikh Marg, Khanpur, 

AHMEDABAD 380001 

[ 
21843 
31641 

{ 

41 24 42 
41 2519 
41 29 16 

6 32 92 96 

*Peenya Industrial Area, 1st Stage, Bangalore Tumkur Road 
BANGALORE 560058 

Gangotri Complex, 5th Floor, Bhadbhada Road, T. T. Nagar, 
BHOPAL 462003 

[ 
26348 
26349 

[ 
38 49 55 
38 49 56 

66716 

Plot No. 82/83, Lewis Road, BHUBANESHWAR 751002 
53/5, Ward No. 29, R. G. Barua Road, 5th Byelane, 

GUWAHATI 781003 

5 36 27 
3 31 77 

5-656C L. N. Gupta Marg ( Nampally Station Road ), 
HYDERABAD 500001 

231083 

R14 Yudhlster Marg, C Scheme, JAIPUR 302005 

117/418 B Sarvodaya Nagar, KANPUR 208005 

Patliputra Industrial Estate, PATNA 800013 
T.C. No. 14/1421, University P.O., Palayam 

TRIVANDRUM 695035 

[ 
6 3471 
6 98 32 

1 
21 66 76 
21 82 92 

62305 

[ 
6 21 04 
621 17 

lnspectlon Oflce (With Sale Point) : 
Pushpanjali, 1st Floor, 205-A West High Court Road, 

Shankar Nagar Square, NAGPUR 440010 
2 51 71 

Institution of Engineers ( India ) Building, 1332 Shivajl Nagar, 52436 
PUNE 411005 

*Sales Offlce in Calcutta II at 5 Chowringher Approach, P.O. Prlncrp 
Strret, Calcutta 700072 

27 68 00 

Wales Oftlcr in Bombay II at Novelty Chambers, Grant Road, 
Bombay 400007 

89 65 28 

@airs OtTice in Bangalore ir at Unity Bullding, Nararlmharaja Square 
Bangaloro 560009 

L2 30 71 

PrInted at Slmoo Prlntlno Prer~. Dolhl. Inoh 
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